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[range of claims} 

1 . • In a linear motor cooling mechanism where a linear motor stator is a coUed bobbin made of 

insulation material having a coolant path inside and coolant a suppUed to the coolant path 
through pipe arrangement firom outside, 
.aJ^ear motor cooling mechanism comprising: 

TcSiCbSidivided in two pans, made of a thermal conductor material and 
having a coolant path inside; 

mold resin with high thermal conductivity which covers the coU around the bobbin; 
heat insulating resin which covers the mold resin; 

a closed circuit pipe arrangement connected to the both ends of the coU bobbin; and 
a radiator and a pump placed in the middle of the pipe aiiTuigement. 

2. A linear motor cooling mechanism described in clawi 1 whei^ the shape of the coolant path 
is a quasi-rectangle. 

3. A linear motor cooling mechanism described in claim V whei-e inside of the coolant path is 
rugged. 



[details of the utility model] 

S^v'^m » . Un«r mcor co«Ung n«.h«>i». .sp.ci.ll, . cooUnj m«Um.m to 
coA » coil wh«. coils « ^omi oa ftcat a«d b.ck smfaces of fwd coU bobbm 



altemaiely 
[prior art! 



^^^^ ^ v. A .r. ^nrral foi c'loliGR of Uncaf moioi armature 

ConveniionaUy, natural cooling has been appbcd in general foi r.K>ung 

coil* while compulsive cooling has been rare. 
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As a reference. Fig. 7 illustratss a cross section of a wire cable where coolant flows inside. 

Along the inner periphery of outer insulation 75. element wiic units 71 containing wires 72 arc 
airanged- paraUel to the necessary number of element wins units 7 1 toward the center of the cable, 
cooling ducts 74 are amnged; inner gap is fiUed with thermal conductor filling 73; Julc's beai^that 
wires 72 generate is cooled by coolant. 

(problems the idea tries to solve] 

m a conventional linear motor, nonunifonn temperature distribution occurs in the hnear motor 
HKChanism pan. Therefore, the conventional type linear motor could not be employed at the 
driving part of m«:hines such as accuracy positioning uble where even a subde temperature 
induced deformation was not allowed. 

One driving method to restrict heat generation to a minimum is setting constant of Un^ mo«>r at 
the rating or higher and driving at a lower rating to keep the temperature rise small. Then, the size 
of the linear motor turns out to be too large. 

There is ^so . oxttK^J <o W'y •= " " »^ ^""'^^ 

whc« ^ processing of curren. supply line becomes . problem; p«Uculjri,. in syncteo^us 
machines where m.r.eB « «r»f 0 i" the fixed pm. a« ltoe« motor becomes «x, costly. 

Though not the case with linear motor, in the method shown in Rg. 7 of the publ^hcd p«ent 
IJ^f where coils (».«,.'.') « placed .rou«l several o, several tens of (cocl^O tubes. 

flroIT^of ^ oolant can no. be incteesed to high flow re^stance. The coohng path can 

rb:n^«.«»««'y.»«*«p--^-'«^'-''»«'"^:trdTu, 

padts coJd be too troublesome and the shape of coolant path c«> no. be modtfed easUy. 

This ideawas devised in onJerto cope with above issues; the purpose of Upside, is tooff^^^^ 

^ItorcooUng — Whereby usingacoilbobbintofi.^"^^^^^ 

pad, .he motor effecuven«s U improved b»:ause coutac. are. wrU. 
^g:l.d..coUis.ffecti.e,y.bso.bedandthe.».^f«-^^-^^ 
uanperamre dism-butfon is kep. to a minimum, and bea tr«.sf.r to the ouB«e 
p„ve..«i so that the ^^cm machines would no. be influenced by the he«. 
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(means to solve the problem] 

In order to achieve above purposes, . .... j 

maneemcnt firom outside, 

tf,elinc«B«)iorcooltojn«b»ismbyttoid«bch«««riiedbycon^^ - 



^^iesin wi* high d,ennJ «n<iu«iviv which covm d« coO d« bobbto; 
beaimolatmgresinwhichcovmthemoldtBm: 

. r.di«or and . pump piKed in the mddl. of the pip. «nngcm»i. 

SZT!.«di«cdy cool d>c coil bobbin l4ins*d>clin.Tmo.or9consdm.cdin->«vi 
Coolant 1 1 can ouecuy w«vi v^«e from the linear motor 9 is 

coolant 11. 

direction of the motor has uniform temperamre distnbution. 

«^*«Hir^ ftf fhft linear motor 9 constant; further, a 

offered. 

^:::::l„pl««ionof.n.,nbodi».a.o,d.sid..r.f=mng»d„fi^^^ 
^ng.l«d...nn.r.dou«rw^so.*.cool.,p.d.l.is.o„«db.coilbobbi.Uwhichi. 
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made of resin mold with high thcnnai conductivity or metal such as aluminum and divided ia two 
pans by cut surface 15; armature coUs 1. 2 and 3 arc coiled around the outer surface of coolant path 
12 in a spiral. 

WhUe the coolant 1 1 passes through the coolant path 12 formed inside the coU bobbin 14. for 
example, from left to right, it absorbs and takes away beat generated at armature coils 1 . 2 an^ 3. 
exchanging heat with wall surface. 

The cqU bobbin 14 and armawrc coils 1 . 2 and 3 are entirely molded by resin 10 with high thermal 
conductivity, which is further molded by heat insulation resin 13 so as to prevent heat from leaking 
outside by thermal conduction. Therefore, heat generated at the motor armawrc coils 1. 2 and 3 
does not run away, but most of it is carried out by coolant 1 1 . 

Thus, temperature rise of outer surface of the linear motor armature can be kept to a minimum. 
FoUowing is the method according to another embodiment of this idea. 

Fig 5 illustrates some improvements of coolant path 12: Fig. 5 (a) shows an embodiment having a 
coolant path of teeth-Uke shape. Fig. 5 (b) shows an embodiment having a coolant path of wavy 
shape and Fig. 5 (c) shows a. embodiment having coolant path shaped like a gourd. In these 
cas^, molding or exm^ion wUl be easy by making coU bobbin 14 in two paru Ocft -d nght 
sides) and adhering them by heat pressure etc. 

coll™. n i. dWaed into scv„,. ^ in <bc longer du«uon fj^^^^' " 

UK p«h 12 of «ch division ftom A. coolan. supply «U« 16, 16 «.d 16. »d 
^ZTcd ftom 17 17 «d 17, n-ldng ^ «mp.,».rc disoibudon of «™n« coO. 1, 2 »d 3 
along the longer direction uniform. 

•1 I 1 ../I mr^ Mtitd around the coil bobbin 14 
In this embodiment shown in Bg. 6. armamre cods 1. 2 and 3 are dislocation 

cogging when thiusi is generated in the linear motor. 



4 
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Teffea of tbu ide^l 

constituted, a simple structure of this idea can direcUy and effectively cool linear motor cod 
without clunging the characteristics of the linear motor, there is ahnost no beat lealcage outside, 
tanpcraiurc is maintained at a constant in regular temperaniie. and a uniform temperature 
distribution of a linear motor in the longer direction can be maintained. 

brief explanation of figures 

Rg 1 is a perspective view of the important pan of one embodiment of this idea. 

Rg 2 is a cross section (of the important part of one embodiment of this idea). 

Rg. 3 is a side view and a front view to illustrate how to coU the armanire cod. 

Rg. 4 is a circular system diagram of coolanL 

Rg. 5 is a- CTOSS section of another embodiment of this idea. 

Rg. 6 is a schematic to illustrate another embodiment of this idea. 

Rg. 7 is a cross section to explain the prior an. 

1 . U phase armature coil 

2. V phase armacurc coil 

3 . W phase armaoire coil 

5. heat absorber 

6. closed circuit 

7. pump 

8. radiator 

9. linear motor 

10- thermal conductive resin 

11, coolant 

12, coolant path 

13, thermal insulating resin 

14, coil bobbin 

15, cut surface 

16, coolant inlet 

17, coolant outlet 
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